Introduction Our aim was to ascertain what effect access to personal care package (PCP) has on the labour market activities of people who have a spinal cord injury (SCI). We developed a new instrument called the spinal injuries survey instrument (SISI). The SISI is a 35-item instrument, which contains items on health, education, employment, along with measures of personal assistance, mobility and psychological attribution style. Materials and methods The SISI was administered, with the Short Form 36 (SF-36) health status instrument, to 250 people with an SCI. The response rate was 72%. A retrospective, matched case-control sampling approach matched individuals who received a PCP, with a cohort who did not. The matching criteria included the site and severity of spinal lesion, age and gender. Results Although data on the reliability of the instrument are currently lacking, our empirical results are consistent with other studies: (1) mean annual health care costs (AUD$8741) are comparable with Walsh's estimates (2) SF-36 data support Kreuter's contention that mental health is resilient to SCI and (3) a post-injury employment rate of 29.7% corroborates Murphy et al. We present additional data describing income, educational attainment and family support. Discussion Our discussion borrows a conceptualization of disability by Sen, that includes both an 'earning handicap' (an impediment to earn income) and a 'conversion handicap' (an impediment to the enjoyment of income). Our application of the SISI provides evidence of both. The labour income of people with quadriplegia is AUD$10 007 per annum, while diminished health status, increased out-ofpocket health expenditure and loss of time suggest a conversion handicap.
Introduction
This article presents the results of designing a new 35-item instrumentFthe Spinal Injuries Survey Instrument (SISI)F and administering it to 250 Queensland residents with a spinal cord injury (SCI). The motivation for the construction of this instrument was to undertake a study of the impact of the provision of government support for people with an SCI on their labour market activities and outcomes. The resulting instrument, however, may have much wider application, since it contains items on a comprehensive range of health, education, income, health care utilization, psychological and other dimensions. For this reason, other researchers are likely to find the SISI useful. Thus, the purpose of this article is to present the instrument to researchers (Appendix 1), and to report descriptive statistics from its initial application in Queensland, Australia.
The Queensland State Government funds an initiative that supports the re-integration of people with an SCI into the community. The recipients of a personal care package (PCP) receive paid personal care to assist them with activities of daily living, such as showering and meal preparation and to enable educational, vocational and social participation. Access to a PCP is rationed on the basis of assessed need. For this application of the SISI, we constructed a sample of people who receive government financial support for activities of daily living, matched with people who do not receive such support. Working with the Spinal Injuries Association (SIA) Queensland, and using a range of completion options (telephone, written and web) and incentives (instant lottery tickets plus a small cash lottery draw for all respondents), we achieved a 72% response rate. We simultaneously administered the Short Form 36 (SF-36), 1 and a modified version of the SF-36 items that concern locomotion, along with the SISI in this study. The primary aim of the article is to present the instrument (Appendix 1) and describe the characteristics of the sample, including preand post-SCI education, employment and income, as well as post-SCI health-related quality of life (HRQoL), health services use, the provision of paid and unpaid care and indicators of the psychological 'attribution style' of this sample. Where comparison was possible our results were consistent with other reported findings in the Australian SCI literature. [2] [3] [4] We briefly describe the design and pilot test of the instrument along the methods of its administration in this study. Because our sampling frame was not constructed as a random sample of the population and due to the inference problems with small numbers of some types of spinal injury (for example, paraplegia), we focus on quadriplegia rather than people with SCI generally. The results of this study contribute to the literature on the achievements of, and challenges faced by people with quadriplegia. We conclude the article by inviting others to apply the SISIFwhich is available to bona fide researchers at zero chargeFto advance our understanding of the social, economic and workplace achievements of and challenges faced by people with SCIs in other jurisdictions.
Materials and methods
The SISI was initially developed to collect detailed information on pre-and post-SCI employment status and income, along with a variety of factors that are known or expected to confound this relationship. The economic literature on this subject, much of which has used existing administrative data sets, has employed sophisticated econometric/statistical techniques in an attempt to control for these confounders (see, for example, the review by Heckman   5 ). The SISI, at least in part, represents an attempt to collect data that may assist in the statistical endeavour of disentangling the effect of government assistance per se on employment, from other factors (for example, physical function, mental health status, motivation or attitude to work) that are often not available from administrative data sets.
The SISI is a 35-item survey instrument which we pilot tested on a convenience sample of nine members of the SIA, along with the SF-36 1 and a modified version of the SF-36.
The SISI includes questions regarding pre-and post-injury educational attainment, employment and income; and post-SCI sources of income, employment, paid and unpaid care, age, gender, marital status, location of residence, type of residence, health care utilization (outpatient, inpatient, pharmaceutical quantities and expenditures), conditions associated with hospitalizations, perceptions of discrimination by employers against people with disabilities, time preferences and psychological measures of 'attributional style' (Appendix 1).
The Australian version of the SF-36 was applied in unmodified form. However, we also created an 'enabled' version of the SF-36 by modifying (with permission) several items. Our rationale for creating the 'enabled' version of the SF-36 was that some of the SF-36 items that pertain to locomotion use terminology that is ill-suited for our sample. Specifically, whereas question 3 from the SF-36 uses verbs such as 'running' (3(a)), 'climbing' (3(d), 3(e)), 'bending, kneeling or stooping' (3(f)) and 'walking' (3(g)-(i)), we substituted verbs such as 'wheeling', 'going up', 'bending, or kneeling' and 'going', respectively. 6 The SF-36, the SISI and the modified forms of SF-36 questions 3(a)-(i) were presented, in that order, as a single booklet. Thus, the original and modified forms of question were considerably separated in our application of them.
The sample
The SIA (Queensland) has 978 members. The membership list is, in fact, believed to encompass most people with serious spinal injuries in Queensland, Australia. People with an SCI are invariably treated by the specialist Spinal Injuries Unit at the Princess Alexandra Hospital in the capital city, Brisbane, and are routinely referred to the SIA for postdischarge support. An examination of the SIA database revealed that only 13.4% of the membership received a PCP. We then used the matched-sampling approach developed by Rubin 7 to compose the sample with individuals who did not receive a PCP. Specifically, each individual who received a PCP was matched to one control subject. Controls were matched on the basis of the level (for example, C3) and type ('complete'/'incomplete') of spinal lesion, age and sex. In total, 250 individuals were surveyed in this application of the SISI. Non-respondents were followed up by phone, encouraged to complete the survey and again offered the options of completing the survey via telephone interview, or web-based response. In addition, as an incentive to participate, we offered all participants instant lottery tickets and entry in a cash draw of AUD$500. These methods produced a response rate of 72% (n ¼ 181).
Since the public PCPs are rationed by Disability Services Queensland according to a judgement about the level of 'need' of an applicant, the resulting sample is characterized by a greater-than-average level of impairment than the SIA membership at large. Figure 1 illustrates the nature of this bias, by presenting the number of respondents and the estimated prevalent numbers of individuals with quadriplegia and paraplegia, and with SCI of medical (that is, nontraumatic) origin. The shaded region of Figure 1 represents the sample respondents.
Statement of ethics
We certify that all applicable institutional and governmental regulations concerning the ethical use of human volunteers/ animals were followed during the course of this research. 
Results
It is useful to commence with a brief overview of the demographic characteristics of our sample. A total of 80% of our sample is male. The average age of prevalent quadriplegia in our sample is 43 years, 8 months, while the estimated average age of 'incident' quadriplegia is 26 years and 9 months. Now, we present results that focus on employment status, HRQoL, health care utilization and the use of informal care by people with quadriplegia. These variables are the focus of our initial application of the SISI. Table 1 presents labour market participation rates for respondents with quadriplegia, pre-and post-SCI, alongside results that were published by Murphy et al. 4 on the labour force characteristics of people pre-and post-SCI. Our results are naturally comparable with those reported by Murphy et al. 4 because three of the questions used by Murphy et al. 4 were also used in the SISI. Table 2 presents means with confidence intervals for data supplied by respondents with quadriplegia. Two sets of results on the HRQoL of our sample are presented in the table: one set is based on the 11 standard subscales of the SF-36 (v.2), and another is based on our 'modified/enabled' version of the instrument. The physical function scale and summary component scores from the 'enabled' SF-36 were included to reflect the impact of a wheelchair on the true quality of life experienced by individuals with an SCI.
The health care cost estimates are based on a 'bottom-up' approach to calculating the expenditures on inpatient and outpatient care and pharmaceutical consumption. This method includes publicly and privately insured expenditures as well as patient out-of-pocket costs, but does not include any shadow prices for waiting times or other transaction costs. The estimates in Table 2 are based on respondents' stated health care consumption in the SISI, in conjunction with the service price estimates that are presented in Appendix 2. Summary of financial data including wage rate, pension income and compensation packages were collected in our application of the SISI and are also presented in Table 2 . Hours of paid care were treated as income-in-kind and valued at the SIA's service provision price for such care (that is, AUD$26 per hour). Data were collected on activity by type, which included time spent in paid and unpaid work, education, domestic activity and other activities that the respondents considered important (for example, participation in sporting activities, hobbies). Finally, the number of hours of unpaid family care is presented, and valued using a 'shadow price'. This computation was based on a wage rates determined by age and gender 9 and the hours of care, with an upper bound of 38 h per working week, to reflect the opportunity cost of time lost to the labour force. In our sample, educational attainment is an important correlate of employment. 4, 10 Pre-SCI, 38.6% of people with quadriplegia had completed high school and 57.7% had completed some further education. Post-SCI, 51.4% of the respondents with quadriplegia had commenced additional education. Figure 2 , below, blends data from questions [17] [18] [19] to compare the educational achievement of people with quadriplegia and those of the broader community.
Employment Table 1 shows that labour force participation rates for the respondents with quadriplegia declined from 83 to 40% and employment rates declined from 78 to 29% pre-and post-SCI. An unplanned exit from the labour market due to injury or health may, Ceteris paribus, be expected to have a deleterious impact on welfare. 12 Whereas Murphy et al. 4 modelled employment as either a dichotomous variable or continuous measure of hours worked, the SISI includes an open-ended question about labour earnings and about hours worked. The average labour income conditional on being employed was AUD$36 524 per annum; however the average labour income for the entire (employed and unemployed) sample was only AUD$10 007 per annum. PCPs were excluded from the income estimate because our sample was explicitly matched on this criterion, thereby limiting our ability to draw inference regarding income from this source. When only money income was considered, the mean gross income of the sample was estimated to be AUD$24 558 per annum. This figure is approximately half the mean annual earnings of people living in Queensland. 13 Health-related quality of life A number of Australian social scientists have attempted to measure HRQoL in the SCI population and their findings have been mixed. Hancock et al. 14 used validated psychological instruments to conclude that people with SCI were more anxious and depressed than a control group. 14 Kreuter 3 used the SF-36 and reported a mean 'physical functional scale' (PFS) score that was well below the population mean. Interestingly, the mean Mental Health Scale score in his sample was only marginally lower than that of the general population. 3 Our findings on these subscales are similar to those of Kreuter. 3 The estimates of the physical component score (27.35), reported in Table 2 , place our sample in the bottom 2.5% of the Australian population. The mental component score (47.68), on the other hand, suggests that the mental health of our sample of people with quadriplegia is resilient to the challenges of this disability. The 'enabled' version of the SF-36 produced a statistically significant difference in both the PFS (14.87-22.35) and the physical component score (27.35-30.67 ) when compared to the responses to the standard SF-36. This is due to the 'enabled' version's propensity to accommodate the routinely use of wheelchairs in this population to ambulate. Of course, a disadvantage of our 'enabled' measure is that no population norms have been established for it. This presents an opportunity for further development.
Health care
Respondents with quadriplegia spent an average of AUD$8741 per annum on health care, approximately twice the community average of AUD$4319 per annum. 15 Health care costs were dominated by hospital services (42.0%), followed by medical services (19.2%) and pharmaceuticals (18.8%). By comparison, the health care costs by service category for the general population were composed of lower proportions of expenditure on hospital services (34.8%), medical services (17.1%) and pharmaceuticals (14.4%). 15 
Informal care
Families play an important ongoing role caring for people with an SCI. A total of 70% of respondents with quadriplegia receives some unpaid care. The average for this group was 80 h per fortnight. Based on a carer's wage rate determined by age, gender 9 and an upper bound of a 38-h working week, the shadow price of family care was estimated to be AUD$13 262 per annum. The burden of care falls disproportionately on women, no doubt due to the higher prevalence of SCIs in males, 80% of the carers are females and their ages range from 17 to 91 years, with a mean of 54 years.
Discussion
Sen asserts that ' [t] here is something immediate and poignant in the recognition of disability that calls for reflection and response'. 16 We therefore conclude by using Sen's conception of an 'earning handicap' and 'conversion handicap' to draw together our quantitative results, into a narrative which describes the full socioeconomic impact of quadriplegia in Queensland, Australia.
Earning handicap
For persons with quadriplegia the average labour income conditional upon being employed is AUD$36 524 per annum. However, the employment participation rate of this group was only 29.7% post-SCI, which reduces the (unconditional) average labour income for the entire cohort to just AUD$10 007 per annum. We contend that this is prima facie evidence of an earning handicap. Another important determinant of earnings potential is the human capital stock, which, although negatively correlated with an SCI, is generally positively correlated with education. Figure 2 indicates that in gross terms, the level of educational attainment for people with SCI compares favourably with community standards. Until labour market participation rates increase, income transfers, such as the disability pension which raise mean income to AUD$24 558 per annum, will remain an important measure of earning handicap mitigation. We cannot quantify the potential mitigating role of education and re-training on earning handicaps though. 
Conversion handicap
The capacity of people with quadriplegia to convert income into good living is subject to the constraints imposed, not only by their wealth and income, but also by their health status. The SISI provides circumstantial evidence of a conversion handicap of this kind. Firstly, out-of-pocket health care expenses of AUD$1792 per year directly reduce the income available for other consumption. Second, despite health care expenditure of AUD$8741 per annum, which is twice the community average; the health status of our sample remains poor. While the mental component score (47.68) of the group was only marginally below that of the community mean, the physical component score of (27.35) was much lower than the community mean of 50. Third, spinal injury imposes average family costs of 80.5 h per fortnight in carer time, which according to our method of estimation, amounts to approximately in AUD$13 262 per annum of lost wages. This estimate assumes that the time of informal carers would otherwise have been applied in the workforce. Finally, the conversion handicap is affectingly illustrated by Oi's often quoted assertion that 'disability steals time'. 17 People with quadriplegia engage in only 56.9 h per fortnight of activity, where we define activity as paid or unpaid work, education, domestic duties or any other activity nominated as worthwhile by the respondent. However, the value of the SISI is not limited to description of quadriplegia. The SISI contains data on a variety of other dimensions of potential interest to researchers interested in SCI. These include labour market participation, health care utilization, family support and social participation. Additionally the SISI also gathers data on a comprehensive set of potential covariates, some of which are uniquely relevant to individuals with an SCI; physical disability, psychological status and hours of formal and informal assistance. Data collection from small cohorts such as people with SCI is costly. The standardization of data collection offers the prospect of data sharing by researchers with diverse range of questions for investigation.
A limitation of the newly developed SISI is that we lack reliability and validity data. In addition, the test-retest properties of the SISI itself and the modified SF- 36 have not yet been explored. These are avenues for further research. Where comparison with the published Australian literature is possible, the results derived from the SISI are, however, broadly comparable with forgoing studies. While our estimates for chronic health care costs are slightly lower than the cost assumptions used by Walsh 18 years ago, 2 a post-injury employment rate of 29.7% corroborates the results published by Murphy et al. 4 We therefore present the SISI (Appendix 1) as a new, freely available, instrument that may be useful to social scientists who are interested in SCIs and their economic and social effects. We encourage others to apply the SISI to extend our knowledge of the properties of the instrument (for example, validity, reliability) and of the relationships between post-SCI support and activities (for example, education) and the well-being of people with SCIs.
